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This paper empirically investigates the price effect on the underlying stocks and the 
issuance clustering associated with the introduction of derivative warrants in 
Singapore. First, the findings indicate a significant increase in the prices of the 
underlying stocks few days before the announcement date of the derivative warrants 
issuance, which is probably attributed to the hedging activities and price manipulation 
conducted by the derivative warrants issuers. Second, there are no obvious price 
movements of the underlying stocks around the listing date of the derivative warrants. 
Lastly, the results show that there is a decreasing trend in the prices of the underlying 
stocks when the derivative warrants approach their expiration date, which is likely 
explained by the inventory unloading executed by the derivative warrants issuers. In 
addition, the findings in this paper reveal that the clustering of the derivative warrants 
issuance is considerably related to both the market and industry conditions. Product 
differentiation strategies may also be adopted by the derivative warrants issuers in a 
bearish market. It appears that the derivative warrants issuers have the ability to time 





Over the past decade, investors have witnessed rapid developments in the financial 
industry characterized by the introduction of various new financial derivatives. In 
finance, a financial derivative is a class of financial instruments whose value is at 
least partly derived from one or more underlying assets. Market participants trade 
derivatives in order to transfer or transform certain risks associated with the 
underlying assets. With its large volume of trades taken into consideration, warrants 
are one of the most popular financial derivatives available in the market. A warrant is 
a security that entitles the holder to buy or sell the underlying asset at the specified 
strike price and date. Among all different types of warrants, derivative warrants are 
currently the most popular type favored by investors.   
 
Derivative warrants are mainly issued by investment banks. They are issued to offer a 
leveraged investment tool for investors. Given that cash settlement is the norm for 
derivative warrants, companies will not face any changes in their shareholding 
structures. In other words, derivative warrants will not dilute a company shareholding. 
Derivative warrants are common in Asia and Europe and have gained increasing 
popularity since the day they first appeared. Derivative warrants made their debut on 
the Singapore Exchange in Year 1989. In recent years, the warrants market has 
experienced a rapid rate of development. Taking Singapore as an example, the 
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turnover of warrant trading in 2008 reached S$ 30.5 billion while it was only S$ 0.2 
billion in 2004 and the number of newly listed warrants increased from 27 in 2004 to 
1702 in 2008.
1
 This trend indicates the fact that investors are gaining interest in 
warrant investment. This phenomenon attracts not only practitioners’ attention but 
also academicians’ attention on warrant trading.  
 
Although derivative warrants and options are different in trading mechanism, they are 
identical in contractual characteristics. Thus, the review of previous literatures about 
the effect of the options introduction might provide valuable insights to research on 
the effect of the introduction of warrants. The price effect of optioned stocks has been 
extensively documented in the previous literatures. For example, Conrad (1989) uses 
daily data of 96 stocks which have options listed on Chicago Board Options Exchange 
(CBOE) or American Stock Exchange (AMEX) between 1973 and 1980. She finds 
that the introduction of options induces a permanent increase in underlying stock price 
and a decrease in volatility, which is only associated with the listing date instead of 
the announcement date. Detemple and Jorion (1990) examine the effects of option 
listing and delisting on the return of underlying stocks. By using 300 options listing 
during 1973 to 1976, they state that an option introduction generates positive 
abnormal returns for the underlying stocks and reduces its return volatility; conversely, 
an option delisting causes a decline in abnormal returns of the underlying stocks and 
increases its return volatility. Haddad and Voortheis (1991) document that the 
                                                        
1 Refers to Singapore Exchange annual report FY2008 
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cumulative abnormal returns of the underlying stocks decrease prior to the listing 
dates of options and show irregular movement after the listing dates of options in 
CBOE. Additionally, regarding the price effect of the option expiration, Pope and 
Yadav (1992) show a negative effect of option expiration on the returns of the 
underlying stocks. 
 
Besides the findings on the price effect of optioned stocks, recent studies have 
investigated the effects of an introduction of derivative warrants on the price and 
volume of the underlying stocks in Asian markets. The emphasis of the research has 
been placed on the Hong Kong market and the Taiwan market. Chen and Wu (2001) 
empirically study the impacts of introduction and expiration of derivative warrants on 
both the price and trading volume of the underlying stocks in Hong Kong. They show 
that the introduction of warrants induces a significantly positive and permanent price 
effect, however, the expiration of warrants causes a positive price effect on the 
expiration day and a negative price effect after the expiration day for in-the-money 
derivative equity warrants, and a negative price effect prior to the expiration day for 
out-of-the-money derivative equity warrants, respectively. Chan and Wei (2001) 
examine the price and volume effects of underlying stocks around the announcement 
date of derivative warrants issued in Hong Kong. They conclude that there is a 
significant increase in the price of the underlying stocks a few days before the new 
derivative warrants issuance, which is attributed to the hedging effect. The price of the 
underlying stock becomes stable after the warrant announcement. In addition, they 
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also find that the underlying stocks have abnormal increases in price and volume 
during the last 5 minutes of trading on the warrant issuance day which might be 
explained by the presence of price manipulation or information leakage. Chuang and 
Chuang (2005) investigate the impacts of derivative warrants issuance on both price 
and trading volumes of the underlying stocks around the announcement date in the 
Taiwan market. Their findings are nearly consistent with the findings of Chan and Wei 
on the Hong Kong market. Moreover, their findings may convey an unfavorable 
signal of the reactions of investors on the issuers’ perception of the future 
performance of the underlying stocks by the public investors in the two days period 
after the announcement date of derivative warrants issuance. 
 
Furthermore, another interesting phenomenon associated with derivative warrants is 
that the derivative warrants are issued in a cluster with high probability in derivative 
warrants markets. The issuance clustering of the derivative warrants is characterized 
by the fact where several derivative warrants are issued on the same underlying stocks 
within a relatively small period of time. In our paper, we define the clustering as that 
at least two different warrants are issued by at least two issuers in one week. However, 
by reviewing the extant papers, none of the previous papers have documented the 
issuance clustering of the derivative warrants. Fortunately, some papers have 
investigated the equity issuance clustering, which might provide insights to the 
research of issuance clustering of the derivative warrants. Lee et al. (1990) use the 
closed-end fund discount as a proxy for market wide investor expectation bias. They 
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find a significant negative correlation between annual IPO (Initial Public Offering) 
issue volume and the average negative close-end fund discount which suggests that 
offering activities coincide with aggregate investor sentiment movement. Benninga et 
al. (2005) study the dynamics of IPOs by examining the tradeoff between an 
entrepreneur’s private benefits and the gains from diversification. They argue that the 
clustering of IPO issues over time in “hot issue market” is often disproportionally 
populated with firms in a particular industry. Jain and Kini (2006) examine issues 
related to the phenomenon of industry clustering of IPO issues. They find that IPO 
clustering is more likely to occur in high-growth fragmented industries that are 
characterized by strong investment opportunities and the resultant favorable investor 
sentiment.   
 
Nevertheless, to the best of our knowledge, none of the previous papers have 
investigated the impact of introduction of derivative warrants on the returns of the 
underlying stocks in Singapore. Singapore, identified as one of the global financial 
hubs, should take on a pioneer role in the financial innovation and financial research 
aspect. In this paper, we focus on the impacts of the special events of derivative 
warrant on the price of the underlying stock in Singapore, including the impact of 
announcement, the impact of listing and the impact of expiration of the warrants. We 
hope the Singapore experience may extend and enrich the research on the derivative 
warrants. Moreover, we also investigate the factors that influence the issuers’ 
decisions about whether to issue the warrants in a cluster. Since none of the previous 
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papers have researched the phenomenon of the issuance clustering of derivative 
warrants, our research provides pioneering work in this field, which may help 
investors comprehensively understand the mechanisms of the issuance of the 
derivative warrants. Furthermore, we hope that our research on the price effect of 
introduction of derivate warrant and issuers’ behaviors could provide evidence for 
regulators to formulate the trading rules that will foster the growth of the warrant 
market. In this paper, all analysis are based on the derivative call warrants which 
entitle the holders to buy the underlying stocks at specified exercise price and 
specified date. The same logic can be applied to analyze derivative put warrants.  
 
The remainder of the paper is organized as follows. Section 2 illustrates the 
theoretical background and testable hypotheses. Section 3 provides the overview of 
the Singapore derivative warrants market. Section 4 discusses the data. Section 5 
presents the empirical analysis on the price effects associated with the introduction of 
derivative warrants. Section 6 illustrates the empirical analysis on the issuance 
clustering of derivative warrants. Finally, section 7 concludes the paper. 
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2. Theoretical Background and Testable 
Hypothesis 
2.1 Hypothesis on the price effects 
A derivative warrant is issued by a third-party financial institution that is usually not 
the issuer of the underlying stock, thus the issuer of the derivative warrants is the only 
party that is obligated to meet the financial responsibilities at the time of the warrants 
exercise. Such an obligation of the issuer of the derivative warrants exposes the 
warrant issuer to the price volatility risk of the underlying stock and the derivative 
warrants. Therefore, in order to reduce the risk exposure of the derivative warrants 
and/or to lock in the profit, the issuers of derivative warrants usually conduct hedging 
activities through the purchase of the underlying stocks from the stock market or by 
repurchasing the issued warrants from the warrant market. With regards to the first 
method, based on the delta hedging theory
1
, acquiring the underlying stocks from the 
stock market usually before the announcement of the derivative warrants issuance 
serves to offset the potential loss associated with the price volatility of the stocks and 
the derivative warrants. As for the second method, by doing so, the warrant issuer can 
reduce the outstanding amount of the derivative warrants and thus decrease its risk 
exposure. However, in practice, the latter method is not frequently done by the issuer 
of the derivative warrants. The reasons are the followings: (1) after the derivative 
warrants are successfully issued, the issuer or its designated market maker has to 
                                                        
1 delta hedging is the process of setting or keeping the delta of a portfolio as close to zero as possible. 
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provide sufficient liquidity for its warrant in the secondary market; if the issuer 
repurchases the derivative warrants from the warrant market, it conflicts with the role 
of the issuer as a liquidity provider. (2) In terms of profit, to repurchase the warrants 
might result in a lower profit than to acquire the underlying stocks. This is because the 
size of the derivative warrants is comparatively smaller than the size of the underlying 
stocks, a considerable buyer of the derivative warrants might push up the price, which 
in turn will increase the repurchase cost. Furthermore, if the likelihood of the warrants 
expiring worthless is high, the issuer of the derivative warrants has no incentives to 
repurchase the derivative warrants. Therefore, in practice, derivative warrants issuer 
will acquire the underlying stocks from the stock market as a means of hedging risk 
exposure associated with the price volatility of the underlying stocks and the warrants.  
Furthermore, during the life of the derivative warrant, it experiences three particular 
dates, namely, announcement date, listing date and expiration date. Accordingly, three 
hypotheses pertaining to derivate warrants’ impacts on the price of the underlying 
stocks are proposed around three different dates of the derivative warrants. 
 
HypothesisⅠ: The price of the underlying stocks has an upward movement prior to 
the announcement date of the derivative warrants issuance. 
 
The price of the underlying stock will likely increase before the announcement of the 
derivative warrants issuance. This is probably attributed to the hedging effect induced 
by the actions of the derivative warrants issuer whereby they attempt to reduce the 
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risk exposure when preparing for the derivative warrants issuance. In principle, as 
long as the warrant issuer is able to manage its inventory of the underlying stocks to 
hedge the risk exposure, the issuers can make profits from the issue premium. 
Therefore, the derivative warrants issuer has an incentive to buy the underlying stocks 
to lock its profit before the announcement date of the derivative warrants issuance. 
This will exert an upward pressure on the price of the underlying stocks. Besides the 
hedging effect, the issuer of the derivative warrants might deliberately push up the 
underlying stock price through massive purchases to increase potential investors’ 
interests and intensify the investors’ sentiments. This will in turn increase the 
likelihood of the successful issuance of the derivative warrant. 
 
Hypothesis Ⅱ: The price of the underlying stocks has no significant trend around 
the listing date of the derivative warrants. 
 
Since the issuer of the derivative warrants partially hedge the risk exposure of the 
derivative warrants by acquiring the underlying stocks before the announcement date, 
the issuer might adjust the stocks inventory continuously after the listing of the 
derivative warrants. However, in practice, the issuer is bound to bear the risk for an 
uncertain period of time because it is difficult to perfectly hedge the risk exposure of 
the derivative warrants on a continuous basis. Therefore, the issuer of the derivative 
warrants tries to balance its warrants and stocks position in the long run rather than in 
the short run. There might not be any price effect on the underlying stocks exerted by 
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the issuer after the listing of the derivative warrants. Additionally, because the period 
between the announcement date and the listing date is relatively short, normally about 
one week, the effect on the price of the underlying stocks at the listing date of the 
derivative warrants might already have been incorporated in the effect on the price of 
the underlying stocks at the announcement date of the derivative warrants. Thus, it 
can be further inferred that the impact on the price of the underlying stocks when the 
derivative warrants are listed is not significant. 
 
Moreover, the information about the successful listing of the warrants may be picked 
off by some informed investors. The increase in the purchase of the underlying stocks 
by these investors will probably cause higher volatility to the prices of the underlying 
stocks around the listing date of the derivative warrants. However, it is rational to 
assume that the informed investors are just a small portion and their effect on the 
price of the underlying stocks is limited. Additionally, it is also reasonable to assume 
that investors progressively realize the information conveyed by the derivative 
warrants issuance and hence, excessive derivative warrants trading are unlikely to 
concentrate in a period of time around the listing date of the derivative warrants. 
Conclusively, neither the derivative warrants issuer nor the informed investors will be 
able to have much influence on the price of the underlying stocks around the listing 
date of the derivative warrants. Therefore, there are no significant price changes of the 
underlying stocks induced by the listing of the derivative warrants. 
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Hypothesis Ⅲ: The price of the underlying stocks has a downward trend prior to 
the expiration date of the derivative warrants. 
 
When approaching expiration, the issuer of the derivative warrants has to adjust the 
stocks inventory along with the release of the risk exposure. Generally, the issuer of 
the derivative warrants intends to unwind the underlying stocks gradually prior to the 
expiration date of the derivative warrants. If the derivative warrants expire out of the 
money, the issuer of the derivative warrants will liquidate its stock inventory prior to 
the expirations date because the derivative warrants will probably not be excised by 
the holders of the derivative warrants; similarly, if the derivative warrants expire in 
the money, since the cash settlement is widely adopted by the issuer of the derivative 
warrant, the issuer will also prefer to unwind its stocks inventory prior to the 
expiration date. Furthermore, the issuer of the derivative warrants has an incentive to 
manipulate the price of the underlying stocks at a low level so that it can reduce the 
likelihood of the derivative warrants being excised at the expiration date. Therefore, 
these mutual effects collectively might exert a downward pressure on the price of the 
underlying stocks prior to the expiration date of the derivative warrants. 
 
2.2 Hypothesis on the issuance clustering of the 
derivative warrants 
 
The profit of the issuer of the derivative warrants mainly comes from the issuance 
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premium. In other words, when more investors subscribe the derivative warrants, the 
issuer can earn a higher profit. Since investors’ interests and sentiments are related to 
the attractiveness of the derivative warrants, the issuers may manipulate the price of 
the underlying stocks before the announcement of the derivative warrants. Taking a 
derivative call warrants for example, an expectation about the increasing price of the 
underlying stock will make the warrants more attractive to the investors, thus the 
issuers may deliberately push up the price of the underlying stocks before the 
announcement date. For the issuer of the derivative warrants, an efficient alternative 
to achieve the purpose of the manipulation is probably to issue the derivative warrants 
in a cluster, because the issuers can efficiently move the price of the underlying stock 
in the same direction with lower costs. Therefore, because the issuance clustering not 
only can arouse the investors’ attention, but also can manipulate the price of the 
underlying stock easily through same directional trading on the same underlying stock, 
the issuance clustering of the derivative warrants may be a significant phenomenon in 
the derivative warrants markets. 
 
Hypothesis Ⅳ: The issuance clustering of the derivate warrants, especially, more 
likely to occur when the market is bullish and when derivative warrants are issued 
on the underlying stocks in a booming industry. 
 
Although issuing the derivative warrants in clusters has many advantages, it also 
comes with its disadvantages. Typically, on the one hand, the issuers want to sell as 
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many derivative warrants as possible, because their profits are mainly from the 
issuance premium of the derivative warrants; on the another hand, when derivative 
warrants are issued in a cluster, the competition among the derivative warrants may 
arise. The tradeoff between the advantages and disadvantages must be considered by 
the issuers. Specifically, in a bullish market with high investor sentiment, the 
subscription for the derivative warrants is high; conversely, in a bearish market with 
low investor sentiment, the subscription for the derivative warrants is low. Therefore, 
it is reasonable to conjecture that the issuance clustering of the derivative warrants is 
more likely to occur in a good market condition. Likewise, the industry condition also 
influences the issuance clustering. When the derivative warrants are issued on the 
underlying stock in a booming industry, the subscription for the derivative warrants 
will be high because the derivative warrant is an alternative investment for the stocks 
in a booming industry. In conclusion, the issuance clustering of the derivative 
warrants is favorably preferred due to its benefits and it also depends on the market 
and industry conditions. 
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3. An Overview of the Singapore Derivative 
Warrant Market 
 
Since the late 1960s, under the conscious effort of the government, Singapore has 
experienced a progressive development in its financial sector and has become a global 
financial and business hub with international repute. In response to the incentives 
provided by the Singapore government, many international financial institutions have 
since established their operations in the republic; new financial instruments have been 
introduced to add depth to the financial markets and the scope of financial activities 
has also been widened. The development of derivative warrants (called structured 
warrants in Singapore, for the purpose of consistency, we define structured warrants 
as derivative warrants in this paper) has experienced an eventful history with three 
separate episodes in Singapore. Derivative warrants made their debut on the 
Singapore Exchange in 1989, but interests in the derivative warrants were not 
sustained due to the lack of active trades from investors. Nine years later, the second 
attempt to re-launch the derivative warrants was achieved but the success of the 
re-launch only lasted for about 1.5 years due to the sharp decline of the market in 
2001. The decline of the market caused a large number of existing call warrants to 
expire worthless, so the interests in the derivative warrants were again not sustained. 
Fortunately, the third attempt to revive the warrant market came in January 2003 
when Singapore Exchange amended its listing rules to lower the entry barriers for 
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warrant issuers. This third attempt was met relatively successful and accordingly, the 
Singapore warrant market picked up quickly in 2004 and experienced a rapid growth 
thereafter.  
 
Table 1 presents the total trading volume and the number of derivative warrants listed 
on the Singapore Exchange from 2004 to 2008. From the table, it can be seen that 
both the trading volume and the number of the listed derivative warrants have 
experienced an upward trend at an accelerating speed. For example, the turnover of 
the warrant trading in 2008 reached S$ 30.5 billion which is roughly 150 times of that 
in 2004. Notably, derivative warrants with the foreign underlying securities grew at a 
higher rate than those with the domestic underlying securities. This indicates that a 
growing number of warrants are designed to cater to different investors’ investment 
objectives and risk profiles. This will in turn make the trading of derivative warrants 
much more attractive to potential investors. Not surprisingly, the warrant market has 
become one of the most important and active trading markets in Singapore at present 
time. 
 
Table 1: Trading volume and number of derivative warrants listing on the Singapore Exchange 
 FY04 FY05 FY06 FY07 FY08 % Change(FY08/FY07) 
Total value added (S$ billion) 0.2 5.4 12.6 18.8 30.5 62% 
Domestic underlying securities N.A N.A 10.6 12.3 18.3 49% 
Foreign underlying securities N.A N.A 2.0 6.5 12.2 87% 
Number of new listings 27 329 806 1307 1702 30% 
Domestic underlying securities N.A N.A 719 926 1165 27% 
Foreign underlying securities N.A N.A 87 387 537 39% 
Source: Singapore Exchange Annual Reports (2004-2008) 
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In general, there are two major types of warrants being traded in the Singapore 
Exchange market, namely company warrants and derivative (call and put) warrants. 
Company warrants, formerly known as equity warrants, are issued by the underlying 
companies which give the holders the rights to subscribe to existing or newly issued 
equity securities. On the other hand, derivative warrants are issued by a third-party 
financial institution based upon an individually listed company or a basket of listed 
companies or index. According to the regulations of the Singapore Exchange, to be an 
eligible derivative warrants issuer, it is required that the issuer is a reputable financial 
institution with the minimum capitalization of US$ 500 million, otherwise, the issuer 
must fully collateralize the whole issue and deposit the underlying securities with an 
independent trustee, custodian or depository approved by the Singapore Exchange. At 
present, there are 18 warrants issuers in total in the Singapore market. These include 
both the international and local financial institutions. 
 
Besides the requirements on the issuers’ creditworthiness, certain requirements 
relating to the underlying securities of derivative warrants must also be satisfied. The 
derivative warrants must be issued on the underlying securities whose market 
capitalizations have been at least S$ 500 million over the past 30 trading days. 
Additionally, the number of the derivative warrants to be issued, together with the 
outstanding warrants already issued on the same underlying securities, must not 
exceed 50% of the total number of the outstanding of these securities. Furthermore, 
regarding the issuance placement and issuance size, at least 75% of an issue must be 
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placed out to a minimum of 100 warrant holders with a minimum market value of 
S$ 5 million; however, if a  derivative warrants issuer itself acts as a Designated 
Market-Maker (DMM) for its derivative warrants or appoints a Singapore Exchange 
member as a DMM to make a market for its derivative warrants, the derivative 
warrants issuer will not have to comply with the placement requirement and the 
minimum market value is reduced to S$ 2 million. 
 
When the derivative warrant issuers are qualified to issue derivative warrants in the 
primary market, they have to specify at the launch of an issue whether to settle their 
obligation by physical delivery or cash upon the exercise of derivative warrants. 
Meanwhile, the derivative warrants issuers have to decide the settlement price to be 
determined by the average of the closing prices of the underlying securities for the 5 
market days prior to the expiry date or the closing price of the underlying securities 
on the market day immediately before the expiration date, since the last trading day of 
a derivative warrant in the Singapore market is 5 business days before its expiration 
date. So far, the majority of derivative warrants traded on the Singapore market are 
the American type with tenure less than 3 years from the date of the issuance.  
 
The derivative warrants market has significantly become one of the most important 
trading markets in Singapore and this trend could be observed in the larger Asian 
market. The share of the warrants trading volume in reference to the total market 
trading volume is still experiencing growth in Singapore. Such phenomenon can 
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probably be explained by the following reasons. First and foremost, the rapid 
development of the warrants market in Singapore is associated with the boom of the 
financial industry and investors’ optimistic sentiment; next, it can also be attributed to 
the unique characteristics of warrants which provide the investors an alternative 




The derivative warrants data employed in this study consists of a sample of derivative 
warrants that are traded on the Singapore Exchange between January 2005 and 
January 2007, which effectively avoids the contaminated data impacted by the current 
economic crisis. Three selection criteria are set up to filter the data. Firstly, to research 
the effect on the underlying stocks’ price caused by derivative warrants, the derivative 
warrants must be issued on an individual stock, hence the derivative warrants issued 
on the index or a basket of stocks are excluded. Secondly, derivative warrants are 
listed and expired within the sample period, thus any derivative warrant issued before 
January 2005 or expired after January 2007 is excluded. Thirdly, only call derivative 
warrants are collected. The focus of this paper is on derivative call warrants, the 
similar logics can also be employed to the put derivative warrants. Ultimately, we find 
that there are 633 issued derivative warrants that comply with our selection criteria. 
 
Table 2 displays the statistical description of the sample data. From Table 2, it is 
observed that there are 633 derivative call warrants in the sample data and they are 
issued on 31 different underlying stocks covering 7 different sectors. The sample 
derivative warrants are issued by 7 different investment banks, although there are 
more than 7 investment banks in the Singapore derivative market. Additionally, some 
features of the derivative warrants are revealed. For example, the tenure of the sample 
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derivative warrants is 192 days on average, which is consistent with the fact that the 
tenure of the derivative warrants is always less than one year. And the time period 
between the announce date and the listing date is 7 days, which will be used to 
explain the nonexistence of the listing effect in detail later in this paper.    
 
Table 2: Statistical description of the sample data 
 The number of the derivative warrants: 633 
 The number of the underlying stocks: 31 
 The number of the derivative warrants issuers: 7 
 The number of the covering sectors: 7 
 The average tenure of the derivative warrants: 293 days 
 The average time period between announcement and listing: 6.4 days  
 
Besides the data directly related to the derivative warrants, for the purpose of 
investigation of the price effect on the underlying stocks, some series of data of the 
underlying stocks are also collected. This includes the price of the underlying stocks 
and the daily trading volume of the underlying stocks. In addition, some data 
describing the market condition such as the Singapore Strait Index (STI) and the daily 
trading volume of the Singapore stock market are also taken into consideration. It is 
necessary to mention that all the prices observed are the closing prices. 
 
Majority of the data are sourced from the DATASTREAM database, with the 
exception of some specific information on the derivative warrants that are directly 
compiled from the Singapore Exchange website. The importance of collection of 
these data lies on many reasons. Firstly, these data enable us to specify the 
announcement date of issuance, listing date and expiration date, respectively. 
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Secondly, they facilitate us to define the events days. Thirdly, to investigate the 
issuance clustering of the derivative warrants, information regarding derivative 
warrants’ capitalization, moneyness at issuance and sectors are needed. Generally, the 
data used in our analysis are mainly sourced from the DATASTREAM database and 
Singapore Exchange website. 
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5. Empirical analysis on the price effects 
5.1 Methodology 
To test the hypotheses proposed on the price effects in the previous part, an event- 
study methodology described in Campbell (1997) is introduced to investigate the 
effect of the derivative warrants on the underlying stock price around the days of the 
announcement, listing and expiration of the derivative warrants. The usefulness of the 
event study lies in the fact that, given rationality in the market place, the effect of an 
event will be reflected immediately in asset prices, which is normally in the form of 
abnormal return. Thus the economic impact from the event can be measured by using 
abnormal return observed over a comparatively short time period. 
 
To conduct the announcement effect hypothesis test, the event day is defined as the 
announcement date of derivative warrants issuance. The event window is constructed 
within a span of 21-days, comprising of 10 pre-event days, the event day and 10 
post-event days. Furthermore, an 80-trading-day period prior to the event window is 
defined as the estimation window. The purpose of the estimation window is to 
estimate normal returns over the event window. Alternatively, the tests of the listing 




Three statistical approaches, namely, mean adjusted return method, market adjusted 
return method and ordinary least square (OLS) adjusted return method, are used 
separately to calculate an abnormal return ( itAR ) for the stock i  on day t . It is 
conventional to assume that asset returns are jointly multivariate normal and 
independently and identically distributed through time. This assumption is sufficient 
for statistical models to be correctly specified. 
1) Mean Adjusted Return Method 
it it iAR r       1 , 2 , . . .i N ;   10, 9,...,9,10t                        (1)    
where itr  is the return of stock i  on day t , i  is the mean return of stock i  
which is estimated over the estimation window. Although the mean adjusted return 
method is perhaps the simplest method, Brown and Warner (1980, 1985) find it often 
yields results similar to those of more complicated methods. 
2) Ordinary Least Square (OLS) Adjusted Return Method 
^ ^
iit it i mtAR r r          1 , 2 , . . .i N ;   10, 9,...,9,10t                 (2) 
where itr  and mtr  are the returns on stock i  and Singapore Strait Index(STI) on 
day t , respectively. Additionally, 
^
i  and 
^
i  are the estimated parameters of the 
market model by using the OLS linear regression, respectively, which are estimated 
over 80 days period prior to the event window. This method implicitly assumes that 
the event is exogenous with respect to the change in market value of the stocks. In 
other words the revision in value of the firm is caused by the event. 
3) Market Adjusted Return Method 
it it mtAR r r          1 , 2 , . . .i N ;   10, 9,...,9,10t                     (3) 
 25 
where  itr  and mtr  are the returns on stock i  and Singapore Strait Index(STI) on 
day t，respectively. This method implicitly uses the market return as a benchmark. 
Thus, after eliminating the market return, the abnormal return of a stock is attributed 
to the event. 
 
Furthermore, the mean of abnormal returns ( tMAR ) on day t  for a portfolio of N  
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                                        (6) 
In order to draw overall inferences for the event of interests, the abnormal returns 
would be aggregated. The cumulative abnormal return (
1 2,i t t
CAR  ) form day 1t  to 
2t for stock i  is defined, then the cumulative abnormal return ( 1 2t tCAR  ) form day 1t  
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                                                 (9) 
where 
1 2t t
s  is the sample standard deviation of the cumulative abnormal returns 
(
1 2,i t t
CAR  )  

















                                  (10) 
 
The above methods are conditional on the normal distribution of abnormal returns. In 
practice, this assumption may not be met, so the ordinary event study methodology 
will be biased. Therefore, alternative nonparametric approaches are introduced that 
are free of specific assumptions concerning the distribution of returns. Accordingly, 
the sign test is employed to check for potential biases. 
 
Sign test, which is based on the sign of the abnormal return, expects that the 
proportion of positive abnormal returns or negative abnormal returns under the null 
hypothesis to be 0.5. In other words, the basis of the test is that it is equally probable 
that the abnormal return will be positive or negative. The sign test can be conducted 







                                                 (11) 
where N   is the number of cases when the abnormal return is positive, N  is the 
total number of cases. The sign test J  has asymptotically standard normal 
distribution as N  increases, while the sign test J has binomial distribution for 
smaller sample size. 
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5.2 The findings of the price effects from the 
event-study 
5.2.1 The impact of the derivative warrants issuance on the 
underlying stock price 
Table 3 exhibits the results of the mean abnormal returns on the underlying stocks 
around the announcement date of the derivative warrants issuance within a period of 
21 days. With the use of three different methods, the abnormal returns, cumulative 
abnormal returns and corresponding t-statistics are presented in the table accordingly. 
Additionally, the results of the sign tests for the three different methods are also 
shown in the table.  
 
Table 3: Results on the underlying stock around the announcement date of derivative warrants 
issuance 
 
Note: 1. The mean adjusted model and OLS adjusted model are estimated from-120 days to -40days prior to the event window. 
     2. ﹡denotes statistical significance at 5% level. 
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     3. The sign test has approximately the standard normal distribution for large sample (n>60) 
 
From Table 3, under the mean adjusted return method, it is easy to identify that the 
mean abnormal returns are statistically significant at 5% level by T-test on Day -3 and 
Day -1, with magnitudes of 0.17% and 0.16 % respectively. Likewise for the two 
other methods, similar results of positive abnormal returns can be shown before the 
announcement of the derivative warrants issuance, where the slightly higher mean 
abnormal returns calculated by the market adjusted method is observed. And it is 
noted that the sign tests show similar results of significant positive abnormal returns 2 
days before the announcement of the derivative warrants issuance under all three 
methods. Although the significance levels of returns of individual day between the 
T-test and the sign test are different, the results from the T-test and sign test shown are 
supportive rather than contradictory with each other, since the positive abnormal 
returns are all statistically significant before the announcement of the derivative 
warrants issuance. Furthermore, the analysis of the cumulative abnormal returns 
reveals of an upward trend before the announcement of the derivative warrants 
issuance. This upward trend might indicate the presence of a great buying pressure on 
the underlying shares which in turn pushes up the underlying stocks price.  
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Figure 1: CAR around the announcement date of the derivative warrants issuance 
 
 
Figure 1 plots the cumulative abnormal returns of underlying stock around the 
announcement of the derivative warrants. The cumulative abnormal returns computed 
by the mean adjusted returns method and the OLS adjusted returns method show 
nearly the same movements. The cumulative abnormal returns increase before the 
announcement date, then peaked with magnitude of about 1% on the announcement 
day and decline afterwards. The small magnitude of the peaked accumulative 
abnormal returns supports the finding that the issuers might issue the warrants on the 
large-capitalization stocks to avoid large volatility of stock prices. For the market 
adjusted return method, the line shows slightly different movement after 
announcement date, where unlike the two other methods, the market adjusted returns 
experience no decline after announcement date. But likewise the two other methods, 
the cumulative abnormal returns also experienced an increase before the 
announcement of the derivative warrants issuance.  
 
Our findings that the positive abnormal returns are associated with the announcement 
of the derivative warrants are consistent with previous research. Chan and Wu(2001) 
document that the excess abnormal returns are found from Day -2 to Day +1 in the 
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Hong Kong market. Meanwhile, Chuang and Chuang(2005) show that the cumulative 
abnormal returns are statistically significant from Day -1 to Day +0 in the Taiwan 
market. In conclusion, the above findings from the both the Hong Kong and Taiwan 
market support the hypothesis that there might be a presence of a hedging effect 
before the announcement of the derivative warrants issuance. In other words, this 
might be caused by the collection of the underlying shares by the issuers for the 
purpose of the profit lock. This is likely to be the major cause of the positive 
abnormal returns before the announcement of the derivative warrants issuance. The 
phenomenon of positive abnormal returns can probably be attributed by some other 
causes such as price manipulation by the warrants issuers and the speculative 
behaviors of the informed investors. 
 
5.2.2 The impact of the derivative warrants listing on the 
underlying stock price 
Table 4 illustrates the results of the mean abnormal returns on the underlying stocks 
around the listing date of the derivative warrants within a span of 21 days. Similarly, 
the results are categorized under three different methods, namely mean adjusted return 
method, OLS adjusted return method and market adjusted return method. Mean 
abnormal returns, cumulative abnormal returns, sign test and the corresponding T-test 
are presented in the table.  
 
From Table 4, it is surprising to note that the positive mean abnormal returns are 
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statistically significant at 5% level by T-test on Day -5 under all three methods and the 
sign tests also enhance the significance of the positive abnormal returns on Day -5. 
However, it is important to note that there are no significant positive abnormal returns 
around the listing date within the period from Day -3 to Day 3 under the three 
methods. The phenomenon of statistically significant positive abnormal return on Day 
-5 and no significant positive abnormal returns thereafter seems to be controversial at 
first sight, but it actually can be reconciled by the overlapping of the event windows 
of both the announcement and the listing of the derivative warrants. Basically, the 
period between the announcement and the listing is quite short; thus, it is hard to 
completely distinguish between the announcement effect and the listing effect. In our 
sample data, the average span between the announcement day and the listing day is 
about 6.4 days, so it appears that the positive abnormal returns on Day -5 might be 
associated with the announcement effect of the derivative warrants issuance rather 
than the listing effect of the derivative warrants.  
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Table 4: Results on the underlying stock around the listing date of derivative warrants 
 
Note: 1. The mean adjusted model and OLS adjusted model are estimated from-120 days to -40days prior to the event window. 
     2. ﹡denotes statistical significance at 5% level. 
     3. The sign test has approximately the standard normal distribution for large sample (n>60) 
 
Furthermore, with regards to the cumulative abnormal returns, there is also no 
significant trend around the listing date within the span of Day -3 to Day 3. 
Additionally, the magnitude of the cumulative abnormal returns is relatively close to 
zero during this period. Figure 2 graphically presents the cumulative abnormal returns 
of the underlying stocks around the listing date of the derivative warrants. From the 
graph, the lines of the mean adjusted returns and the OLS adjusted returns show 
similar patterns. The cumulative abnormal returns show sharp increase on Day -5 and 
experience small decreases in the following days, where it can be observed that the 
returns fluctuates within a small band of 1%. However, the line of the market adjusted 
returns shows a different pattern. It appears to become relatively constant at a 
magnitude of 1.5% after experiencing an increase on Day -5.  
 
 33 
Figure 2: CAR around the listing date of the derivative warrants 
 
 
Reviewing the early literature, few research has been conducted on the listing effect 
of the derivative warrants. Fortunately, Chan and Wei(2001) discover that there is no 
systematic pattern in stock price movements associated with the listing date of the 
derivative warrants in the Hong Kong market. Their findings are consistent with our 
results that there is no evident positive increase in the underlying stock price around 
the listing date. 
In summary, our findings are consistent with the hypothesis that the price of the 
underlying stocks might have no significant trend around the listing day of the 
derivative warrants. Due to the short time span between the announcement date and 
the listing date, the possible effects around the listing day are probably incorporated 
within the announcement effect. And the concentrated trades of the underlying stocks 
around the listing day of derivative warrants might not happen due to the 
discontinuous hedge of the issuers and progressive realization of the individual 
investors. Conclusively, there might be no impact on the price of the underlying 
stocks around the listing day of the derivative warrants. 
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5.2.3 The impact of the derivative warrants expiration on the 
underlying stock price 
Table 5 indicates the results of the mean abnormal returns on the underlying stocks 
around the expiration date of the derivative warrants issuance within a period of 21 
days. Similarly, to detect the event effect, three methods are applied to calculate the 
abnormal returns. As shown, the mean abnormal returns are significant at 5% level 
from Day -5 to Day -3 by the mean adjusted method, significant at 5% level on Day 
-5 by the OLS adjusted method and significant at 5% level on Day -5 and Day -3 by 
the market adjusted method, respectively. The sign tests also provide the similar 
outcomes. And the evidence that the abnormal returns are all negative on these days is 
considerable. It implies of the decrease in the underlying stock price before the 
expiration date of the derivative warrants. However, the mean abnormal returns 
become positive on Day -2 and thereafter. Meanwhile, the cumulative abnormal 
returns numerically reveal the effect of the derivative warrants expiration on the 
underlying stock price. It is shown that the cumulative abnormal returns reach trough 
on Day -3 with magnitudes of -0.36%, -0.45% and -0.21% at 5%  significance level 
for mean adjusted, OLS adjusted and market adjusted method respectively. 
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Table 5: Results on the underlying stock around the expiration date of derivative warrants 
 
Note: 1. The mean adjusted model and OLS adjusted model are estimated from-120 days to -40days prior to the event window. 
     2. ﹡denotes statistical significance at 5% level. 
     3. The sign test has approximately the standard normal distribution for large sample (n>60) 
 
In order to intuitively present the cumulative abnormal returns, Figure 3 is drawn to 
show the cumulative abnormal returns around the expiration date of the derivative 
warrants. The results are depicted by three distinguished lines of the cumulative 
abnormal returns calculated by the three methods. Clearly, the three lines exhibit 
similar movements. From Day -10 to Day -6, the fluctuations of the cumulative 
abnormal returns are restricted within a small band of 0.2%. From Day -5 to Day -3, 
the cumulative abnormal returns start declining until they reach the lowest value on 
Day -3. It means that the negative abnormal returns dominate in this period of time. 
Lastly, from to Day -2 to Day 10, the cumulative abnormal returns for the three 
methods all experience differing rates of growth, with the OLS adjusted returns 
method showing the lowest increase of 0.20%.  
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Figure 3: CAR around the expiration date of the derivative warrants 
 
 
The above findings strengthen our hypothesis that there might be a decrease in the 
underlying stock price before the expiration date of the derivative warrants. The 
explanation of the trends of the cumulative abnormal returns lies in the fact that the 
warrants issuer unwinds the stock inventory along with the release of the risk 
exposure prior to the expiration date of the derivative warrants. Other related reasons 
such as the price manipulation by the issuers may be considered as well. So the 
cumulative abnormal returns experience declines from Day -5 to Day -3. Furthermore, 
the fact that the cumulative abnormal returns reach the lowest value on Day -3 may be 
explained by the last trading day of the derivative warrants in the Singapore market. 
According to the regulation of the Singapore Exchange, the last trading day of the 
derivative warrants is 4 business days before the expiry date and the investors can 
only trade the derivative warrants on or before the last trading day.
1
 The increase in 
the price of the underlying stocks from Day -2 may be attributed to the fact that the 
stocks revert to their intrinsic values after substantial selling pressure are released.  
 
                                                        
1 With effect from 2 February 2009, the last trading day of the derivative warrants are brought forward by one 
business day form the 4th to 5th business day immediately preceding the expiry date.  
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In the literature review, Officer and Trennephohl(1981), by studying the US option 
market, provide the evidence that there is a downward price effect on the underlying 
stocks before the expiration day of the equity options and an upward price effect 
immediately afterwards. Meanwhile, Chen and Wu(2001) find that the expiration of 
the derivative warrants causes a positive price effect on the expiration day and a 
negative price effect after expiration for in-the-money derivative warrants, and a 
negative price effect prior to expiration for out-of-the-money derivative warrants in 
the Hong Kong market. Our empirical results are consistent with the fact that negative 
abnormal returns are found prior to the expiration date of the derivative warrants after 
considering the particular trading mechanism in Singapore. 
 
5.3 Regression Analysis on the price effects 
In order to further investigate the causes of the price effects associated with the 
introduction of derivative warrants, a cross-sectional regression analysis is employed 
by using the Cumulative Abnormal Return (CAR) as the dependent variable. The 
regression method analyzes the price effects across different time frames, notably 
around the announcement date, listing date and expiration date separately. In addition, 
for the purpose of comparison, four different model specifications are used for the 
regressions.  
 
In model specification 1, the dependent variable is regressed on some fundamental 
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factors that may influence the CAR. In model specification 2, in addition to the 
fundamental factors, the dummy variable SECTOR is included as an independent 
variable. Consequently, another additional dummy variable ISSUER is added in 
model specification 3 and lastly, the interactive effect is further considered in model 
specification 4. Lastly, white robust standard error method is applied in each 
regression to avoid potential heteroskedasticity.  
 
5.3.1 The regression analysis on the price effects around the 
announcement date of the derivative warrants 
Table 6 exhibits the regression results around the announcement date of the derivative 
warrants. From the event study, it is known that the abnormal returns are significant 
from Day -3 to Day -1 before the announcement date; therefore, the time period 
where the Cumulative Abnormal Returns are calculated starts from three days prior 
the announcement date to the announcement date itself in this regression analysis. The 
coefficients associated with each variable, R-squared, F-statistics are also reported in 
the table.  
 
From Table 6, it can be identified that the coefficients of VOLUME are positive and 
significant at the 5% level under the four model specifications. The relationship 
between the VOLUME and Cumulative Abnormal Returns thus supports the 
hypothesis that there is an upward price movement of the underlying stock before the 
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announcement date of the derivative warrants associated with increasing trading 
volume of the underlying stocks. This fact is probably explained by the hedging effect 
conducted by the issuers of the derivative warrants, since the issuers’ hedging 
behaviors can rationally be captured by the variable VOLUME. Accordingly, the 
issuers’ hedging behaviors usually lead to a substantial trading volume, thus result in a 
higher abnormal returns. In other words, this means that the issuers’ hedging 
behaviors exert a great buying pressure on the underlying stocks, thus in turn pushes 
up the underlying stocks price.  
 
Secondly, it can be seen that the coefficients of LEVERAGE are insignificant at the 
5% level under the four model specifications. This implies that the informed traders’ 
behaviors may not be a significant source for the abnormal returns. This coincides 
with the hypothesis that individual traders’ trading volume consists of just a small 
portion of the overall pie and their trading is usually spread over a relatively long 
period of time. 
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Table 6: Regression analysis on the price effect around the announcement date 
 
1. * denotes that the value is significant at 5% level  
2. The explanations of the independent variables refer to appendix. 
 
Thirdly, it is interesting to notice that the coefficients of MONEYNESS are positive 
and significant at the 5% level under the three model specifications. This may reveal 
the presence of profitable arbitrage opportunities of the derivative warrants resulting 
in high positive abnormal returns. These great profitable arbitrage opportunities will 
 41 
attract more investors to buy derivative warrants which in turn increase the risk 
exposure of the issuers, subsequently leading to the issuers’ purchase of more 
underlying shares for the purpose of the hedging. This process finally results in a 
higher abnormal return.    
 
5.3.2 The regression analysis on the price effect around the 
listing date of the derivative warrants 
Table 7 displays the regression results around the listing date of the derivative 
warrants. From the event study, it is known that the abnormal returns are insignificant 
around the listing date of the derivative warrants. In the regression models, the 
Cumulative Abnormal Returns are calculated from one day before the announcement 
date to one day after the announcement date. The coefficients associated with each 
variable, R-squared, F-statistics are also reported in the table. 
 
From Table 7, the regression results indicate that both VOLUME and LEVERAGE 
are insignificant at 5% level. It means that the coefficients of the VOLUME and 
LEVERAGE are not significantly different from zero. Therefore, both the issuers’ and 
individuals’ trading behaviors are unable to significantly cause any abnormal returns  
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Table 7: Regression analysis on the price effect around the listing date 
 
1. * denotes that the value is significant at 5% level  
2. The explanations of the independent variables refer to appendix. 
 
around the listing date of the derivative warrants. This finding is consistent with our 
hypothesis that there is no evident price movement around the listing date. As 
discussed before, the main possible explanation for this finding is that the price effect 
on the underlying stocks around the listing date of the derivative warrants may have 
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been captured at the announcement date of the derivative warrants. 
5.3.3 The regression analysis on the price effect around the 
expiration date of the derivative warrants 
Table 8 illustrates the regression results around the expiration date of the derivative 
warrants. From the event study, it is known that the abnormal returns are only 
significant few days before the expiration date; the Cumulative Abnormal Returns are 
thus calculated from ten days before the expiration date of the derivative warrants to 
four days before the expiration date of the derivative warrants. This is due to the 
Singapore Exchange regulation on the last trading day of the derivative warrants. The 
coefficients associated with each variable, R-squared, F-statistics are also reported in 
the table. 
 
From Table 8, it is shown that the coefficients of VOLUME are negative and 
significant at the 5% level under the four model specifications. This implies that a 
large trading volume leads to a large negative abnormal return. Since VOLUME can 
rationally capture the issuers’ trading behavior, the trading behavior is mainly 
composed of the inventory unloading executed by derivative warrants issuer when the 
derivative warrants approach their expiration date. Accordingly, the inventory 
unloading exerts a considerable selling pressure on the underlying stocks which in 
turn pulls down the underlying stocks price.  
 
 44 
Secondly, the coefficients of LEVERAGE are also insignificant at the 5% level under 
the four model specifications. It further justify that the individual investors’ behavior 
may not cause any abnormal returns, or in other words, the individual investors are 
not the dominant power in the derivative warrants market. 
 
Table 8: Regression analysis on the price effect around the expiration date 
 
1. * denotes that the value is significant at 5% level  
2. The explanations of the independent variables refer to appendix 
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Thirdly, the coefficients of MONEYNESS are positive and significant at the 5% level 
under the four model specifications. This may mean that if the derivative warrants are 
out of the money when they approach their expiration dates, the issuers can unload 
more inventories earlier on because the likelihood of the execution of the derivative 
warrant is reduced to nearly zero. Thus, larger selling amount will result in a larger 
negative abnormal return.  
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6. Empirical Analysis on the issuance 
clustering of the derivative warrants 
 
Extensive research has documented the phenomenon of equity issuance clustering 
where disproportionate numbers of firms go public simultaneously. However, none of 
the previous research has investigated the issuance clustering of the derivative 
warrants. In this paper, the issuance clustering of the derivative warrants is defined as 
that of derivative warrants been issued on the same underlying stock by at least two 
issuers within one week.  
 
6.1 The finding of the issuance clustering of the 
derivative warrants 
From the statistics, it is found that there are 118 derivative warrants out of the total 
633 sample derivative warrants issued in a cluster, or 18.64% in percentage terms. 
There are 27 groups of issuance clustering during the 2 years sample period. It 
appears that the issuance clustering of the derivative warrants is a significant 
phenomenon in the Singapore derivative warrants market. To further investigate the 
causes of the issuance clustering of the derivative warrants, Table 9 provides the 
statistics of the issuance clustering of the derivative warrants categorized by sectors, 
underlying stocks and issuers.  
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From Table 9, it is shown that majority of the issuance clustering of the derivative 
warrants concentrate in the property industry with a percentage of 35.59%. It is also 
worth noting that the property industry has experienced a relatively high growth 
during the sample period of 2 years (Year 2005 to Year 2007). Meanwhile, the table 
also exhibits the fact that every derivative warrants issuer in our sample data has ever 
participated in the issuance clustering of the derivative warrants. These findings 
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probably suggest that the derivative warrants issuers are inclined to issue the 
derivative warrants on the underlying stocks from a booming industry. 
 





In addition, Table 10 describes the issuance characteristics associated with the 
issuance clustering of the derivative warrants. From Table 10, it can be seen that 
among the total 27 clustering groups, 3.7 issuers on average participate in a clustering 
and 4.37 different warrants on average are issued on the same underlying stock within 
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one week. And it also reveals some features within each clustering group. For instance, 
some derivative warrants are issued in the money while some derivative warrants are 
issued out of the money or at the money; some derivative warrants are issued on the 
small-capitalization stocks while some derivative warrants are issued on the 
large-capitalization stocks.  
 
6.2 Regression analysis of the issuance of the 
derivative warrants 
From above findings, it identifies the issuance clustering of the derivative warrants is 
significantly evident in the Singapore derivative market and is carried with some 
particular features. A logistic regression is applied to further analyze the causes of the 
issuance clustering of the derivative warrants, the regression results are illustrated in 
Table 11. In the regression, the dependent variable is a dummy variable that takes on 
the value of one if the derivative warrant is issued in a cluster and zero otherwise. 
Independent variables include the market condition (Moving average of STI), sector 
dummy variable, the specific features of each derivative warrant and some other 
variables.   
 
In model specification 1, the logistic regression is conducted on a series of the 
variables excluding the impact of the market condition. In model specification 2, the 
impact of the market condition is considered. Consequently, in model specification 3, 
an additional dummy variable ISSUER is also added in the regression.  
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Table 11: Regression analysis on the issuance clustering 
 
1. * denotes that the value is significant at 5% level  
2. The explanations of the independent variables refer to appendix 
 
By comparing the three model specifications, it is easy to identify that the coefficients 
of the variable S4
1
 are always positive and significant at 5% level under all model 
specifications. It means that the issuance clustering of derivative warrants is more 
likely to happen within the property industry by controlling other factors, which is 
consistent with the findings in the Singapore derivative warrants market. Furthermore, 
                                                        
1 S4 is a dummy variable and denotes the property sector 
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it is worth noting that our sample period is just when the property sector experience a 
rapid growth. Additionally, it is also noticed that the coefficients of the variable MA
 
 
are always positive and significant at 5% level when it is introduced in model 
specification 2 and model specification 3. This means that the issuance clustering of 
derivative warrants is more likely to happen in a bullish market by controlling other 
factors. Therefore, it may be concluded that the issuance clustering of the derivative 
warrants is considerably related to both the market and industry conditions. This may 
be explained by the fact that the investors’ sentiment is high in a good market and 
during good industry condition, thus the probability of the successful issuance of the 
derivative warrants is high. And issuing the derivative warrants in a cluster has several 
advantages such as moving the market price of the underlying stock with low costs. 
Therefore, these advantages provide incentives for the issuers to issue the derivative 
warrants in a cluster in a bullish market. It also appears that the derivative warrants 
issuers have the ability to time when to issue derivative warrants by choosing stocks 
that are on a recent bull-run as the target for the issuance of new warrants. Therefore, 
the regression results show that when derivative warrants are issued in a bullish 
environment or on the stocks within a booming industry, the benefits from the 
issuance clustering override the costs cause by tough competition from the issuance 
clustering. In conclusion, the regression results intensify the hypothesis that the 
issuance clustering of the derivative warrants is highly related to the market condition 





This paper empirically investigates the price effect and the issuance clustering 
associated with the introduction of derivative call warrants in Singapore from January 
2005 to January 2007.  
 
Firstly, it is observed that there are significant positive abnormal returns before the 
announcement date of the derivative warrants. And the positive abnormal returns are 
probably attributed to the hedging activities conducted by the issuers of the derivative 
warrants, as supported by the regression analysis. Positive coefficient of the issuers’ 
trading volume implies of a substantial buying pressure on the underlying stock 
pushes up the price of the underlying stock. 
 
Secondly, it is found that there are no obvious price changes of the underlying stocks 
induced by the listing of the derivative warrants. And this finding is also justified by 
the regression analysis. The insignificance of the coefficients of the independent 
variables suggests that there is no abnormal return around the listing date of the 
derivative warrants. This result may be interpreted by several reasons such as issuers’ 
discrete hedging activities, short time span between announcement date and listing 
date and the progressive realization of the individual investors. 
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Thirdly, the result reveals that there are significantly negative abnormal returns before 
the expiration date of the derivative warrants. More concisely, the decreasing price 
movement of the underlying stocks occurs before the last trading day of the derivative 
warrants. Furthermore, the regression analysis provides the support that the negative 
abnormal returns are caused by inventory unloading of the issuers. Specifically, 
negative coefficient of the issuers’ trading volume implies of a substantial selling 
pressure on the underlying stock results in lower price of the underlying stock. 
 
Lastly, the investigation on the issuance clustering of the derivative warrants reveals 
that the clustering is more likely to occur in a favorable market condition and on the 
underlying stocks in a booming industry. Specifically, when the market with high 
sentiment, the benefits from the issuance clustering of the derivative warrant override 
the costs of the issuance clustering from fierce competition among the issuers. 
Therefore, it appears that the issuers of the derivative warrant have the ability to time 
when to issue new derivative warrants. And the investigation of the issuers’ behaviors 
during the issuance clustering of the derivative warrants may be our future research. 
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Appendix: Explanations of variables 
MONEYNESS is a proxy of the arbitrage opportunity, which is calculated by the 
formula that strike price of the derivative warrant + warrant price – current underlying 
stock price.  
LENGTH is the tenure of the derivative warrants.  
CAP is a dummy variable that takes on the value of one if the underlying stock is a 
small capitalization stock and zero otherwise.  
SIZE is the outstanding amount of the derivative warrants.  
MA is the 250-day moving average of the Strait Times Index (STI) that is proxy of 
the market condition.  
V_STI is the standard deviation of the STI yield changes in the same period as the 
period when cumulative abnormal returns are calculated that is the proxy of the 
volatility of the STI volatility.  
V_STOCK is the standard deviation of the underlying stock yield changes in the 
same period of time that is the proxy of the volatility of the underlying stocks.  
LOG (VOLUME) is the natural logarithm of the trading volume of the underlying 
stocks. And the issuers’ hedging activities can be captured by this variable.  
CLUSTER is a dummy variable that takes on the value of one if the derivative 
warrants are issued in a cluster and zero otherwise.  
LEVERAGE is the proxy of the informed traders’ behavior, because the higher 
leverage of the derivative warrants than the stocks makes them more attractive for the 
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informed traders. It is calculated by the formula that stock price/(warrant 
price*conversion ratio).  
SECTOR is a dummy variable that takes on the value of 1 if it belongs to a industry 
and zero otherwise. S1 to S7 denote the different sectors, namely, commercial sector, 
non-banking financial sector, manufacturing sector, property sector, service sector, 
banking sector, transportation sector.  
ISSUER is a dummy variable that takes on the value of 1 if it is the designated issuer 
and zero otherwise B1 to B7 denotes the different warrants issuers, namely, Societie 
credit bank, MQR bank, Deutsche bank, DBS bank, Credit Suisse bank, Cepgl bank, 
BNP bank, respectively.  
